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I.  INTRODUCTION 


On  26-28  January  1989,  compliance  testing  was  accomplished  on  consumat 
silver  reclamation  incinerator  No.  4  located  in  Rldg  301D,  Offutt  AFB  NE. 
Testing  was  conducted  by  the  Air  Quality  Function,  Consultant  Services 
Division  of  the  Air  Force  Occupational  and  Environmental  Health  Laboratory 
(AEOEHL).  The  survey  was  requested  by  HQ  SAC/SGPB  to  determine  compliance 
with  particulate  emission  standards  as  defined  under  Nebraska  Air  Pollution 
Control  Rules  and  Regulations.  Personnel  involved  with  on-site  testing  are 
listed  in  Appendix  A. 


II.  DISCUSSION 

A.  Background 

In  1986,  three  silver  reclamation  incinerators  were  in  operation  and 
being  used  for  film  destruction  and  silver  recovery.  During  an  inspection  of 
the  i ncinerators ,  representati ves  of  the  Nebraska  Department  of  Environmental 
Control  determined  that  one  or  more  of  the  units  failed  to  meet  opacity 
standards  in  accordance  with  Chapter  17  (Visible  Emissions;  Prohibited)  of  the 
Nebraska  Air  Pollution  Control  Rules  and  Regulations.  The  base  was 
subsequently  cited  for  failure  to  meet  applicable  regulations  governing 
incineration  emissions  and  operation  of  the  incinerators  was  halted  until 
source  emission  testing  was  accomplished  on  each  unit.  The  state  required 
that  the  incinerators  meet  both  the  standards  for  opacity  and  particulate 
emi ssions . 

Because  of  the  noncompliance  status  of  the  incinerators,  HQ  SAC/SGPB 
requested  that  AFOEHL  conduct  emissions  testing  of  the  units  to  determine 
compliance.  Testing  was  first  accomplished  in  September  1986.  The  AFOEHL 
source  test  team  conducted  particulate  emissions  testing  while  state  personnel 
determined  visible  emissions.  Emissions  data  were  analyzed  on-site  with  the 
intent  of  determining  compliance  status  during  testing  so  that  contractor 
personnel  (available  during  testing)  could  make  adjustments  to  the 
incinerators  if  found  to  be  out  of  compliance. 

Test  results  indicated  that  incinerators  1  and  2  failed  to  meet  both 
the  visible  and  particulate  emissions  standards.  Contractor  personnel  could 
not  correct  the  operation  of  these  two  units  to  meet  standards,  therefore,  the 
state  would  not  allow  units  1  and  2  to  continue  operation.  After  test  results 
were  known,  a  decision  was  made  by  appropriate  base  agencies  to  replace 
incinerators  1  and  2  and  add  a  fourth  incinerator. 

After  the  new  incinerators  were  in  place,  HQ  SAC/SGPB  again  requested 
that  AFOEHL  conduct  emissions  testing  of  the  silver  recovery  incinerators  to 
determine  compliance.  The  request  included  testing  the  three  new  incinerators 
as  well  as  incinerator  3  which  previously  met  particulate  and  opacity  emission 
standards.  In  addition  to  particulates,  the  state  requested  that  emission 
testing  include  hydrogen  chloride  (HC1)  and  certain  heavy  metals  (i.e., 
antimony,  arsenic,  cadmium,  lead,  mercury,  silver,  and  zinc). 

Testing  was  again  accomplished  in  November  1988.  The  AFOEHL  source 
team  conducted  particulate  emissions  testing  while  state  personnel  determined 
visible  emissions.  Test  results  indicated  that  incinerator  4  failed  to  meet 
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both  visible  and  particulate  emission  standards.  Consequently,  the  state 
would  not  allow  its  continued  operation.  Incinerators  1,  2,  and  3  met  both 
visible  and  particulate  emissions  standards  and  were  allowed  to  continue 
operation.  HQ  5AC/SGPB  asked  that  we  return  at  our  earliest  convenience  to 
retest  incinerator  4. 

B.  Site  Description 

The  silver  reclamation  incinerators  are  owned  and  operated  by  the 
544th  Target  Materials  Squadron.  Incinerator  4  is  a  Model  C-75  SR,  Consumat 
Waste  Disposal  System  manufactured  by  Consumat  Systems,  Inc.  The  unit  is 
self-contained  and  is  used  to  destroy  classified  photographic  film  with  the 
ashes  sent  to  a  contractor  for  silver  recovery.  The  system  is  completely 
refractory  lined  and  has  a  capacity  of  600  pounds  per  24  hour  period  (lbs/24 
hr)  (Fig  1 ) . 


FIGURE  1.  Silver  Reclamation  Incinerator 
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The  incinerator  is  a  cyl indrical ly  shaped  unit  consisting  of  three 
major  components  or  assemblies:  (1)  the  combustion  chamber,  (2)  a  transition 
assembly,  and  (3)  a  control  box  (Figs  2-4).  The  combustion  chamber  houses  the 
loading  door  ,  ash  removal  port,  and  the  two  orimary  burners.  In  this  area 
the  film  is  volatized  and  reduced  to  ash. 


FIGURE  2.  Incinerator  Front  View 
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'a tor  Side  View 


FIGURE  4.  Incinerator  Internal  View 
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The  transition  assembly  houses  the  after-burner  and  is  located  on  top 
of  the  combustion  chamber.  Exhaust  gases  and  particulate  matter  from  the 
combustion  chamber  enter  the  transition  assembly  where  combustion  is 
completed.  The  intended  design  of  the  chamber  is  such  that  gas  exit 
velocities  from  the  chambe  to  the  transitional  assembly  are  so  low  that  most 
particles  remain  in  the  chamber  to  be  further  reduced  to  ash.  In  the 
transition  assembly,  fine  particulate  matter  is  completely  oxidized  and  carbon 
monoxide  is  converted  to  carbon  dioxide  to  complete  the  combustion  process. 
Exhaust  gases  from  the  transition  assembly  pass  through  a  transitional  exhaust 
duct  section  to  a  "free  standing"  stack.  The  transition  and  stack  are  shown 
in  Figure  5.  The  stack  extends  vertically  through  the  roof  of  the  building  to 
a  height  of  approximately  30  feet  as  shown  in  Figure  6. 


FIGURE  5.  Transition  and  Stack 
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FIGURE  6.  Incinerator  Stacks  1-4  (Foreground  to  Background) 
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The  control  box  houses  a  forced  air  blower  and  electrical  circuitry. 

The  blower  provides  forced  air  to  the  combustion  chamber  to  purge  the  chamber, 
aid  in  burning,  and  cool  the  transition  assembly  and  combustion  chamber  at  the 
end  of  the  operating  cy^ie.  The  electrical  circuitry  contains  those  subsystems 
which  control  burner  and  blower  cycles,  pyrometer  temperature  monitor,  air 
supply  valves,  and  others. 

A  typical  operating  scenario  begins  when  the  combustion  chamber  is 
loaded  with  film  (normally  500-600  lbs).  After  purging  the  combustion  chamber 
with  air  and  preheating  the  afterburner  section,  the  film  is  ignited  by  the 
primary  burners.  The  desirable  action  i to  volatilize  the  film  by  partial 
oxidation.  Most  particulate  material  remains  in  the  combustion  chamber  to  be 
further  reduced  to  ash.  The  evolved  gases  and  entrained  fine  particles  are 
vented  to  the  transition  stage.  Gas  velocity  increases  as  the  gases  are 
inducted  into  the  flame  of  the  afterburner.  Combustion  air  is  also  supplied 
at  this  point.  Because  of  the  added  heat  and  air,  the  hot  gases  and  particles 
begin  to  burn  and  the  combustion  process  is  completed.  The  complete  combustion 
and  cool  down  cycle  takes  approximately  24  hours.  This  cycle  is  shown  in 
Table  1. 


T  ime 


TABLE  1.  INCINERATOR  COMBUSTION  CYCLE 


Into  Cycle  (hrs) 

0.0 


0.5 


1.0 


I 

_ Event _ 

Afterburner  on  for  preheat 
Blower  on 

Primary  burners  on  to  start 
film  combustion  process 

Primary  burners  off 


12.0 

20.0 

23.0 


Afterburners  off 
Blower  off 

Ash  removed  from  combustion 
chamber 


C.  Applicable  Standards 

State  standards  applicable  to  incinerators  used  for  refuse  disposal  or 
processing  of  salvageable  materials  are  defined  under  the  Nebraska  Code  of 
Rules  and  Regulation,  Department  of  Environmental  Control,  Title  129  - 
Nebraska  Air  Pollution  Control,  Rules,  and  Regulations,  Chapters  11  and  17. 
These  regulations  are  found  in  Appendix  B. 
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1.  Chapter  11  -  Inci nerators ;  Emission  Standards 

Chapter  11  prohibits  the  emission  of  particulate  matter  in  excess 
of  0.2  grains  of  particulate  matter  per  dry  standard  cubic  foot  of  exhaust  gas 
(gr/dscf),  corrected  to  twelve  percent  ( 12 %)  carbon  cloxide  ( CO2 ) >  from  any 
incinerator  with  a  waste  burning  capacity  less  than  2,000  pounds  per  hour. 

2.  Chapter  17  -  Visible  Emissions;  Prohibited 

Chapter  17  prohibits  emissions  from  any  source  which  are  of  a 
shade  or  density  equal  to  or  darker  than  that  designated  as  No.  1  on  the 
Ringlemann  chart  or  equivalent  opacity  of  twenty  percent  (20%). 

D.  Sampling  Methods  and  Procedures 

The  Nebraska  Code  of  Rules  and  Regulations,  Title  129,  Chapter  21 
requires  that  emission  testing  be  conducted  in  accordance  with  Appendix  A  to 
Title  40,  Code  of  Federal  Regulations,  Part  60  (40  CFR  60).  Therefore,  sample 
train  preparation,  sampling  and  recovery,  calculations,  and  quality  assurance 
were  done  in  accordance  with  the  methods  and  procedures  outlined  in  40  CFR  60, 
Appendix  A.  A  state  on-site  observer  evaluated  visible  emissions. 

For  testing  purposes,  the  incinerator  was  operated  according  to  normal 
day-to-day  procedures  with  a  charge  weight  of  546  lbs. 

Particulate  emissions  testing  was  conducted  in  accordance  with  EPA 
method  5,  found  in  40  CFR  60,  Appendix  A.  Testing  requires  three  1-hour 
(minimum)  sample  runs;  the  results  of  which  are  averaged  for  a  final  emission 
rate.  Based  on  a  request  from  the  state,  we  tried  to  start  the  first  sampling 
run  as  close  to  30  minutes  into  the  incinerator  burn  as  possible.  Each  sample 
run  was  actually  64  minutes  in  length. 

Sampling  ports  existed  in  the  stack  approximately  4  feet  above  the 
roof  line  which  provided  sampling  sites  6.5  duct  diameters  downstream  and 
greater  than  2  duct  diameters  upstream  from  any  flow  disturbance.  Based  on 
the  inside  stack  diameter,  port  locations,  and  type  of  sample  (particulate), 

16  traverse  points  (8  per  diameter)  were  used  to  collect  a  representative 
particulate  sample. 

Prior  to  testing,  cyclonic  flow  was  determined  by  using  the  type  S 
pitot  tube  and  measuring  the  stack  gas  rotational  anyle  at  each  traverse 
point.  Flow  conditions  were  considered  acceptable  when  the  arithmetic  mean 
average  of  the  rotational  angles  was  20  degrees  or  less.  A  preliminary 
velocity  pressure  traverse  was  also  accomplished  at  this  time. 

A  grab  sample  for  Orsat  analysis  (measures  oxygen  ( O2 )  and  CO2  for 
stack  gas  molecular  weight  determination)  was  taken  during  each  sample  run. 
Orsat  sampling  and  anaysis  equipment  are  shown  in  Figures  7  and  8.  Flue  gas 
moisture  content,  needed  for  determination  of  flue  gas  molecular  weight,  was 
obtained  during  particulate  sampling. 
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FLEXIBLE  TUBING 


SQUEEZE  BUIE 


FIGURE  7.  ORSAT  Sampling  Probe 
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FIGURE  8.  ORSAT  Analyzer 
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FIGURE  9.  Particulate  Sampling  Train 


Particulate  samples  we*"e  collected  using  the  sampling  train  shown  in 
Figure  9.  The  train  consisted  of  a  buttonhook  probe  nozzle,  heated  stainless 
steel-lined  probe,  heated  glass  filter,  impingers  and  a  pumping  and  metering 
device.  The  probe  nozzle  was  sized  prior  to  each  sample  run  so  that  the  gas 
stream  could  be  sampled  i sokinetical ly ,  (i.e.,  the  velocity  at  the  nozzle  tip 
was  the  same  as  the  stack  gas  velocity  at  each  point  sampled).  Flue  gas 
velocity  pressure  was  measured  at  the  nozzle  tip  using  a  Type  S  pitot  tube 
connected  to  a  10  inch  inclined-vertical  manometer.  Type  K  thermocouples  were 
used  to  measure  flue  gas  as  well  as  sampling  train  temperatures.  The  probe 
liner  was  heated  to  minimize  moisture  condensation.  The  heated  filter  was 
used  to  collect  particulates.  The  impinger  train  (first,  third,  and  fourth 
impingers:  modified  Greenburg-Smi th  type,  second  impinger:  standard 
Greenburg-Smi th  design)  was  used  as  a  condenser  to  collect  stack  gas 
moisture.  The  pumping  and  metering  system  was  used  to  control  and  monitor  the 
sample  gas  flow  rate. 

Particulate  samples  were  analyzed  according  to  the  procedures 
specified  in  Method  5.  Emission  calculations  were  accomplished  using  the 
"Source  Test  Calculation  and  Check  Programs  for  Hewlett-Packard  41 
Calculators"  ( EPA-340/1-85-018)  developed  by  the  EPA  Office  of  Air  Quality 
Planning  and  Standards,  Research  Triangle  Park  NC.  All  field  data  and 
resulting  emission  calculations  are  presented  in  Appendixes  C  and  D. 

Equipment  calibration  data  is  presented  in  Appendix  E.  A  summary  of  test 
conditions  and  results  appear  in  Table  2. 


TABLE  2.  SAMPLE  RESULTS 


INCINERATOR 

RUN 

AVG  STACK 

STACK 

PARTICULATE 

PARTICULATES 

START 

START 

TEMPERATURE 

flowrate 

EMISSIONS 

cor.  12%  COo 

RUN 

TIME 

TIME 

(OF) 

(dscfm)* 

%co2 

'o02 

(mg) 

(gdsef)** 

1 

0845 

1030 

525 

1464 

2.5 

15.7 

109.5 

0.2122 

2 

1221 

445 

1278 

2.5 

15.7 

55.5 

0.1223 

3 

1408 

403 

1302 

2.5 

15.7 

12.0 

0.0261 

AVERAGES 

2.5 

1577 

“T7770 

0.1169 

★ 

dscfm:  dry  standard 

cubic  feet 

per  minute 

gdsef:  grains 

per  dry  standard 

cubic  foot 

III.  CONCLUSIONS/RECOWENDATIONS 

According  to  the  state  on-site  observer,  silver  recovery  incinerator  4 
passed  visible  emissions  (EPA  Method  9).  The  average  particulate  emissions 
were  0.0241  gdsef  with  a  C0-,  concentration  of  2.5%.  Correcting  to  12%  CO2 
gives  an  average  particulate  emission  rate  of  0.1169  gdsef,  well  below  the 
Nebraska  particulate  emission  standard  of  0.2  gdsef. 

AF0EHL  will  continue  to  provide  consultative  and  testing  services  to 
Offutt  AFB  as  requested. 
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Capt  Paul  T.  Scott,  Consultant,  Air  Quality  Meteorologist 
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Sgt  James  J.  Jarbeau  Jr.,  Industrial  Hygiene  Technician 


AFOEHL/ECQ 

Brooks  AFB  TX  78235-5501 
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Johnette  Shockley  55  CSG/DEEV 

Maynard  Keith  55  CSG/DEEV 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


b*se 

A  r  B ' 

DATE 

2-  Lp  si 

run  n umbe r 

On  C 

Building  number 

A) 

SOURCE  NUMBER 

"fSAl/c’r'  "R €<-0'cCce^  i-VidiAe1. 

|l  Vj  PARTICULATES  v./  ] 

ITEM 

FINAL  WEIGHT 

<gm; 

INITIAL  WEIGHT 
(fim) 

WEIGHT  PARTICLES 

(am) 

filter  number 

6,36  zi 

(0.2%  7 1 

,  o  %  1 3 

ACETONE  WASHINGS  (Probe,  Front 

Hall  Fitter) 

1  m,  0)06 

160.  0220 

BACK  HALE  (it  needed' 

— 

Total  Weight  of  Portlculotet  Collected 

J0C15  - 

|  II.  WATER  | 

item 

WEIGHT  WATER 

(am) 

IMPING  ER  1  (hi  20) 

— 

1)0.0 

Xdd-  6 

~  (?  r0J 

IMPINGER  2  (H20) 

20Hr<& 

2xt>4>'0 

IMPINGER  3  (Dry, 

1.0 

0.0 

h  0 

IMPINGER  4  (Silica  Cel) 

2-07,0 

2,2 

Total  Weight  of  Water  Collected 

7.6  - 

1  III-  CASES  (Dry)  J 

CEM 

ANAL  YSIS 

1 

ANA  LYSIS 

2 

ANALYSIS 

3 

A  N  ALYSIS 

4 

AVERAGE 

VOL  co2 

- - - 

2-5 

...  2-5 

2,0 

Z67 

VOL  T  0  2 

— - - - - - - 

\5,Q> 

10.7 

1 

/5  7 

wm 

VOL  ",  N  7 

- 

1 

_  .  1 

Vol  SNj:  (100%  .  %  C02  ■  %  02  .  %  CO) 

AMD 


F  OPM 
FEB  84 


651 


REPLACES  OEHL  20,  MAY  76.  WHICH  is  OBSOLETE 


25 


PARTICULATE  SAMPLING  DATA  SHEET  /j\ 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


DATE  RUN  NUMBER 

CUn  93  I  ^ '' 


B  U  ILD  l  NG  NUMB  E  R 


OVw 


ACETONE  WASHINGS  f Probe .  Front 
Half  Fitter- 


BAC*  hALE  (  H  needed'. 


IMPING  En  ’  <H20 


IMPINGE  R  2  Hi  20. 


IMPINGER  4  f Silica  Gel ) 


TV 


'•  _ a 

PARTICULATES  ( 

ITEM 

F  IN  A  L  WEIGHT 

<Bni) 

p!LTER  NUMBER 

0357  6 

I  &5  .  /tf£>37iB 


1 

Toful  Weight  nt  r  articulates  Collected  ! 

,(7555 

If. 

water 

ITEM 

FINAL  WEIGHT 
(gmj 

INITIAL  WEIGHT 
(Qjn) 

WEIGHT  WATER 
(Bfr\) 

134 


364 


2M, 


2004, 


2  $64 


64 


■2M>4 


Total  Weight  ©f  Woter  Collected 


GASES  (Dry) 


46 


124 


AMD  1 7£5  g4  651  replaces  cehl  20.  may  ?e.  which  is 


OBSOLETE 
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PARTICULATE  SAMPLING  DATA  SHEE 


28 


air  pollution  particulate  analytical  data 


RUN  NUMBER 


T 5334 


FILTER  number 


^  '  TC  'iw  W  r  V  *  N  C-  C  (Pn>h+  Front 
Hall  Filter) 


IMPINGER  4  r Silica  Gal; 


t.5 


15  G 


P  ARTICULATED' 


FINAL  WEIGHT 
( gw) 


CU4L5 


loiMo! 


yy  _ 


INITIAL  WEIGHT 
(gw) 


0,2354 


'00,  104 


weight  particles 

(tm) 


,  <2 '<55  5 


.00  Co  I 


Total  Weight  of  Porticulote*  Collected 


water 


ITEM 

f - j 

F  INAL  WEIGHT 

( 6™)  , 

INITIAL  WEIGHT 
(#n) 

IMPINGER  1  <}12L) 

1104  i 

100,0 

IMPINGER  I  (H20)  1 

2  cbcfj,  0 

IMPINGER  3  CDr\) 

0,0, 

4120 


WEIGHT  WATER 

(  gw) 


5,0 


2/  0,3 


Total  Weight  of  Water  Collected 


GASES  (Dry) 


10 ,3 


/<y  3 


ANALYSIS 

2 

ANALYSIS 

3 

7.5 

74 

15.1 

IS  7 

ANALYSIS 

4 


Vol  %  H2  =  (1009,  .  %  C02  -  %  02  -  %  CO) 


AMD 


r  OR  M 
FEB  8 4 


651  REPLACES  OEHL  20,  MAY  78.  WHICH  IS  OBSOLETE 


c~| 


t  r  .  T  ,  I 

“  !>£?j  i  ! 


*L 

-  =  I  vij'-S'-*  A"^1' 

I  1  !  ,  !  ^  I 


'"•I  I 

^  i  ! 


54'dS^f"'i 


i  !  I  I  I  I  !  ! 

^  !  U  !-  I  :.S 

-:^rNjrClL<:r£r|-i 


!  i^i- 

1  1  h 

i  !  k 


Mil! 


=  :>  td&srs^^  as^Ss-a-;* 

* "  i^i  1  1  :'  I  M  1  1  T  *!  *|  I  i 


M  M|  I 


l  s  1  1 

i  I 

I  I  I  I 


ill! 


/  \  >  \  \  \  j  :  i :  II 


i 

L 

;  ;  1  1  ; 
III 

M  !  M 

",  %  :  !  ' 'J  ''•M 

1-5;  ]-Oj  •-  M — ! — I^J'T'.-J 

r  •=•  t  i  M  I  |  i  1 

M 
'  1 

1  !  i  j  ir 

lOjoM'dd 

-j^cri  '  ■; 

>~j  N  NJ  1 

:  i  ;  I  , 

1 

!  |  i 

I 

i  1  i 

!  1  !  I  | 

u-  } 

!  I  ; 

“■  -  X  »  |  j 

ui  sr 


u  . 


M  M 

I  !  M 


!  ^ 

i  Ur 

'  1  t  c 


30 


0E„L  ,0^  ,5 


RELIMINARY  SURVEY  DATA  SHEET  NO. 

( Stack  Geometry) 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 


PERCENT  OF 
DIAMETER 


distance  FROM 
INSIDE  WALL 
finches) 


TOTAL  DISTANCE  FROM  OUTSIDE 
OF  NIPPLE  TO  SAMPLING  POINT 
(Inches) 


i  ? 


9.3 


i.O, 


iz-  3 


M  <  C 


Z 


■  5 


7  ! 

/£.<-/ 

25",  / 

ft  i 

/77 

^6,  V 

rcc^ 


-  !?.(/ 

%(o. 

M  UJ 

zl- 

31 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  T raverse) 


INSIDE.  STACK  DIAMETER 

'  y*  C  ‘ 
i  '5  ,_-) 


SAMPLING  TEAM 

£'-£  ^  /-^ 

cc*  ■ 

! 

TRAVERSE  POIHT  NUMBER  i 

VELOCITY  HEAD.  Vp  IN  H20 

i  Vp 

STACK  TEMPERATURE  (°F) 

.12. 


,  |2_ 


,  I2_ 


^‘7/ 


s 


OEHL 


FORM 
APR  7 B 


16 
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Uncorrected  Emission  Data  from  Mass  Flow 


XRi> 

:r- 

vpnr  ■ m 

i  z  ’■»*  "  : :  r  ■* 

PUh  NUMBER 

RIJN  NUMBER 

[■lit: 

w.  HP 

Rkn 

; . Hp  -  i > 

VOL  riF  : T[  " 

VOL  KTR  EH  - 

V0_  nt;  :*r  - 

'4 .  p.2c- 

phi. 

. 4 , 4  h 

7  C-  c  :  r. : ; , 

T p “ !  l!:;rc|r  - 

STSCI-  EoCrF  ‘ 

sthci  ebgfk  ■ 

1  .•  2?S .  8P 

P'l> 

; , 382 . 80 

1  •  4h4 ,  Hif  Pi 

FRONT  !  •?  KG  ’■ 

FRONT  1.-2  KG  ' 

FRQK'  i  :  r;  - 

55.50 

Rij-, 

13.8  0 

109 .5*  r:i«. 

BflCi  1  '2  KG  '■ 

BACK  1  '2  KG  ‘ 

bpci  :  kg  " 

0.  Hi? 

PI  IR 

8.88 

0.  00  pij(," 

F  GR/PSCF  =  P.f- 

F  GRESCF  =  F.0: 

p  GP'BSCF  =  0.04 

F  NG'NMK  =  S'.hP 

F  KG/HHK  -  12 . 30 

r  MG-'MMK  =  ! Rip.  7" 

17  LB  "HR  =  R.j?: 

F  LB-HF  =  0.0c 

‘  LB-HF  =  0.55 

F  LG-HF  -  fc. 

f  LG-HF  =  0.07 

►  KG  'HP  =  0,:r 

Emission  Data  corrected  to  12%  CC>2 


'  vpjr  *Kfi- 

7  '  Z'  j*  ■ 

vpnr  ’KPS 

cr;  r- 

XPfl*  ‘MS: 

RUN  NUMBER 

RUN  HUMBER 

RIJN  NUMBER 

1 , 8888 

RijN 

3,0000 

P 

v. hhP8 

P!j>. 

VCL  _:TI  ‘ 

VOL  MIR  Sir  ■ 

VOL  MTF:  STD  ? 

T  C  '  y 

Jr  ;  ,  ?  r 

Fiji 

74 . 0250 

P|J». 

34 , 40.00 

P 

STfiCf  EECFF  - 

BTfiCK  ESC^K  - 

STOCK  HSCFM 

;  iP.i ,  00H0 

RrN 

1  .■  27? ,  00iif- 

PiJK 

! . 302.0000 

P! 

frqkt  i  :  mg  ■ 

FRONT  1/2  KG  > 

FRONT  1  2  MG  '■ 

520.7400 

RUN 

50.3200 

pi 

BPCL  1-2  KG  * 

2fc0.  .'500 

P!JK 

BPCN  1/2  MG  ' 

BPCL  12  MG  ' 

0.0000 

PHI. 

0.0000 

PMK 

0.0000 

Pi 

► 

GR'EEC-  =  0.2 122 

h 

G  r  E : L F  -  0,122; 

p 

GR'ESCF  =  0.0201 

F 

KG-MKK  =  4E3.5E10 

z 

MG/MKK  =  279.0404 

P 

MG'HMK  =  59.7057 

*■ 

LB-HF  r  :.E,02' 

F 

LB-HF  -  1.3401 

P 

LB-HF  =  0.291 5 

P 

KG-'HF  -  1.207? 

P 

LG-HF  =  0,6070 

r 

KG 'HF  =  0.1722 
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CALIBRATION  DATA  FOIOl 


a  ted  bv  Ctv-  cf>  v‘<-  A  I7” 


Calibrated  by 


ti f icaticn 

D 

D. 

mm  (  j 

in .  ) 

mm  f 

N ozz le  Pi  am eter 

Id.,  Id 


D  I  AD, 

mm  fin.)  nun  (in.) 


37  7  .  eai  377 


ree  different  nozzles  diameters,,  mm  (in.);  each 
arte  ter  must,  be  within  (0.025  mm)  0.001  in. 

xirnum  difference  between  any  two  diameters,  mm  (in.) 
<(0.1G  run)  0.001  in. 


erage  of  D^,  D^ ,  and  D^ 
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3^ 

-V- 


*-»  0) 

c:  *-> 

to  <u 

I — <  V-I 

cu  Pn 


jz  "i  ^ 
_-i  4 

w  *  3 


I  U 
V 

U  JD 
QJ  6 

x>  3 

e  a 


U  W 

OJ  <0 

i-J  60 

CJ 

r:  >* 


gsi 


§ 

60  60 
c  X 

•H 

(J 

4-»  • 

<0 

*j  a 

> 

O  -H 

16 

4) 

£  ^  a 

*H 

0  ■  H 

H 

w  a 

t, 

Q  ^ 


u 

CJ  u 
J5  -w 
E  k< 
3  *J 
G  (J 

s 

*j  o 

vi  u 
CJ  4 

H  05 


ViC 
OO  - 

CQ  f  '  [x< 

U  •o  o 

U  CJ  4J 
K  >  w 
4J  < 

0)  _ 

E 

Jj  - 

on  «j  ✓-x 

<0  r-t  O  (X4 

6C  JJ  T3  O 

CJ  3  *J 
J-l  >i  O  ^ 

3  u  _ 

*J  Q 

flj  *j  r— » 

U  CJ  -H  tM 

— »  T3  O 

a  *j 


10  « 

CJ  U  > — V 
*J  CJ  >  Pm 
U  vJ  o 
U  CJ  v- ' 

5  e 


1 - 

(0 

1  <o 

— 

CO 

CJ 

o 

u 

T3  4-» 

>> 

CJ 

>  H-l 

u 

e 

V—/ 

a 

Jj 

* 

CO 

a> 

u 

•» 

4J 

a 

/-N  c') 

u 

>  *j 

4-> 

CJ 

>  n-i 

a; 

8 

u 

' 

V 

• 

4J 

«o 

o 

U  D  G  •  N 
•h  6  *h  r-*  GC 

*M  O  ~  « 

a  *j  <  • 

w  <«  «  w  a 

o  a  <•-  h 


ri  cs  <s 


Quality  Assurance  Handhnnv 


METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 

(English  units) 


Date  SS 

Barometric  pressure,  P.  = 


Meter  box  number  ~CIQ  H ^ 

;  i  7  in.  Hg  Calibrated  by  341^  1  S' 


Gas  volume 

Wet  test 

Dry  gas 

meter 

meter 

<V’ 

(vd). 

ft3 

ft3 

5 

5 

10 

.1.31® 

10 

°l  .355 

10 

3-^7<2> 

10. 1 

1-5?  0 

(AH), 
in.  H_0 


Temperature 


»t  test  Dry  gas  meter 

meter  Inlet  Outlet 

<*w)  ’  ^ ^  ’ 

i  o 

°f/K  °i'M  °f jtl 


m 

in.  Hp 


?i 

f,  5t 


5« 


Time 

O), 


53£  13.1  i-cno 


5^3  ?,3  /,  076^^08 


5^,5  15,5  /,^2. 


ccm558.5  io5h!5  553-5  3,5  /.£70 


;:^5  T^i-5  557.5  ;M  h03i 


10  (#  s  U  I 

,<*5&7-5  555  5U3H.g  /-^2 


Avg  1 .0  77 


AH  _  t  Pb(td  *  460) _  =  _  °,.q31.l_AH.. 

13.6  -  v(p  +  AH  ,  (t„  ,  460)  @i  Pb(6d*A60) 


(t  +  460)  0 


0.0368 


(  1 <?■  "  1Y53&J 


'  OH  7)1  >* 


'3S 


0.0737  .  /v , 4 7 i //? i  ‘'/'IT. 


r  .  s  y 

0.110 


0.147 


0.221 


0.294 


L_n 

r 

L 

Oi, 


)(t7.//v7/-^//3-fovcru 


7  o in){x-.o)  rcrzi'S 


LOS-1, n ■=? 


(,  ,7  «/ 


(  .  C  3  /  7j(  M  J 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 
unde  r  t  . . 
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